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El poder del Valle del Litio 
de California

Datos clave

El proyecto Hell's Kitchen de energía y de litio de Controlled 
Thermal Resources (CTR) está situado en el corazón del mayor 
recurso geotérmico conocido del mundo. La zona de recursos
geotérmicos de Salton Sea, en el Valle Imperial de California, 
representa un recurso comprobado de energía geotérmica y 
salmuera mineralizada.

Este inmenso recurso ahora puede aprovecharse 
plenamente, utilizando tecnologías sostenibles para 
producir litio a partir de salmueras geotérmicas. La industria

geotérmicas
ha operado en

esta zona 
durante
40 años
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https://www.nrel.gov/docs/fy21osti/79178.pdf


Generando empleos y
crecimiento económico
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Planta de energ’a

Purificaci—n
del agua

Env’o
de productos de litio

Administraci—n

ÀC—mo ser‡ la 
fase 1?
Impresi—n art’stica de nuestra primera 
planta de energ’a de 49.9 megavatios y la 
instalaci—n de 20,000 toneladas de litio.

Se espera que el tama–o de este proyecto sea
inferior a 50 acres.

VEA EL VIDEO ANIMADO HACIENDO CLIC AQUê

Sistema 
geotŽrmico de 

salmuera

Torres de refrigeraci—n

Dep—sito de 
agua dulce

Fabricaci—n y 
empaquetado 

de litio

https://youtu.be/boGSkW-KDDI
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https://www.caltech.edu/about/news/producing-clean-energy-can-diminish-earthquake-risk


!L" M'067978,)/*/=)9'0)0/0.9/)85)
!" #$%&'()*+,(%0(%/4!%*4,!0@/*4%2*%*8!&('!+7;0J%

*4,!0@/*4%2*%$7?787!+7;0J%-70!4%!%+7*$(%!67*',(J%
&7$!4%2*%'*472/(4%(%*4,!0@/*4%2*%'*472/(4"

6" ERS%*4,3%708*4,7:!02(%5('-!4%2*%+!&,/'!')%
'*+72!' +/!$@/7*' !:/!%70/,7$71!6$*%)%2*:'!2!2!"

!!" B$7/0.9/$5.97/*/J9)-';'()('2-
!" H(4%&*'-74(4%2*%/4(%2*$%4/*$(%)%2*%

&$!0757+!+7;0%2*$%&'()*+,(%4*%'*:74,'!'30%*0%*$%
+(02!2(%2*%G-&*'7!$%I&"%*."J%*$%&*'-74(%2*%/4(%
+(027+7(0!$K"

6" R(2!%$!%&$!0757+!+7;0%)%*$%/4(%2*$%4/*$(%4*%
!./4,!'30%!%$!4%$*)*4
)%'*:$!-*0,(4%@/*%'7:*0%$!4%(&*'!+7(0*4%*0%*$%
3'*!"

!3" 4.(56$7$/F'-.6)9.$
!" #$%&'()*+,(%*$!6('!'3%&'(2/+,(4 +(0%*$*-*0,(4%

70+$/72(4%*0%$!%H74,!%2*%[70*'!$*4%E'>,7+(4%2*%
##" MM"%)%4*%+(0472*'!%+'>,7+(%&!'!%$!%4*:/'72!2%
0!+7(0!$%2*$%&!>4"

6" #4,*%$7,7(%&'(2/+72(%2*%5('-!%4(4,*076$*%
+(0,'76/7'3%!%$!%,'!047+7;0%-/027!$%!%$(4%8*=>+/$(4%
*$9+,'7+(4J%@/*%*4%*4*0+7!$%&!'!%5'*0!'%$!4%
*-747(0*4%-/027!$*4%2*%+!'6(0("

!<" 45'07
!" #$%'/72(%:*0*'!2(%&('%*4,*%&'()*+,(%+/-&$7'3%(%

4*'3%705*'7('%!%,(2(4%$(4%'*@/747,(4%5*2*'!$*4%)%
*4,!,!$*4"

6" <(%=!)%'*+*&,('*4%4*0476$*4%+*'+!%2*$
$/:!'%2*$%&'()*+,("

>+32,&01&*%$./%9,*+#)
()*+,-.(/01023)4-+.(5+(06,0!"074-.38



!"# $%&'()*+,-.-/01'2%-.-3*4*2,5(
!" #$%&'()'*!&+*'!*&!)*,-./!0!/'12'&334&)5'(2,(&0'&

2*!6!7,&0.*'+2,(&'1&8!&9!('&:;&<=4&)5'(2,(&0'&2*!6!7,&
0.*'+2,(&'1&8!&9!('&3;&>&51&2,2!8&'(2./!0,&0'&:?=44&
)5'(2,(&0'&2*!6!7,&0.*'+2,(&!&)8'1!&+!)!+.0!0&0'8&
)*,>'+2,&'1&51!&+,/51.0!0&0'(9!@,*'+.0!&0'&
#!8.9,*1.!"

6" A8&)*,>'+2,&'(2B&+*'!10,&)5'(2,(&0'&2*!6!7,&+,1&51&
(!8!*.,&/'0.,&C5'&+!(.&05)8.+!&'8&(!8!*.,&/'0.,&!+25!8&
0'&8!&+,/51.0!0"&DE5'12'F&GGG".@'0+"+,/H

+" I!>&(59.+.'12'(&)'*(,1!(&0'('/)8'!0!(&>&0.()5'(2!(&
'1&8!&*'J.K1&)!*!&(!2.(9!+'*&8!&0'/!10!&0'&!5/'12,&
0'&'/)8',&0'8&0'(!**,88,&J8,6!8&0'8&)*,>'+2,"

0" LB(&0'8&<MN&0'&8,(&)5'(2,(&0'&2*!6!7,&)*,+'0'*B1&
0'8&+,10!0,&0'&O/)'*.!8"

'" A8&+,10!0,&0'&O/)'*.!8&2.'1'&)8!1'(&)!*!&0'(!**,88!*&
@.@.'10!(&!('C5.68'(&>&0'&+,1(2*5++.K1&(,(2'1.68'&'1&
'8&+,10!0,&)!*!&P!+'*&9*'12'&!&51&/!>,*&+*'+./.'12,&
0'&8!&),68!+.K1"&#$%&'(2B&+,8!6,*!10,&+,1&8,(&
+,10!0,(&8,+!8'(?&8!(&+.50!0'(?&8!(&,*J!1.Q!+.,1'(&
(.1&9.1'(&0'&85+*,&>&8,(&+,1(2*5+2,*'(&)!*!&!>50!*&'1&
'(2,(&'(95'*Q,("

9" #$%&'(2B&2*!6!7!10,&+,1&'8&+,10!0,&0'&O/)'*.!8&>&
@!*.,(&)*,@''0,*'(&0'&'05+!+.K1&)!*!&!),>!*&'8&
0'(!**,88,&0'&8!&'05+!+.K1&'1&8!(&'(+5'8!(&
)*')!*!2,*.!(?&'8&+,8'J.,&+,/51.2!*.,&>&&)*,J*!/!(&
51.@'*(.2!*.,("&#$%&2!/6.'1&!),>!&!&)*,J*!/!(&0'&
+,12*!2!+.,1&>&&+!)!+.2!+.K1&'1&'8&2*!6!7,"

!6# 7284*)*%9-1:&'*)%9
!" A8&)*,>'+2,&1,&,+!(.,1!*B 51!&0.(/.15+.K1&0'&8,(&

('*@.+.,(&'-.(2'12'(?&8,(&2.'/),(&0'&*'()5'(2!&5&
,2*,(&,67'2.@,(&0'&*'10./.'12,&)!*!&8!&)*,2'++.K1&0'&
8,(&6,/6'*,(?&8!&),8.+R!?&8!(&'(+5'8!(?&8,(&)!*C5'(&5&
,2*!(&.1(2!8!+.,1'(&)S68.+!("

6" A8&'C5.),&0'8&)*,>'+2,&'(2B&2*!6!7!10,&+,1&8,(&
951+.,1!*.,(&0'8&+,10!0,&)!*!&9!+.8.2!*&>&!),>!*&
+5!8C5.'*&1'+'(.0!0&!0.+.,1!8&0'&!0/.1.(2*!+.K1&0'&
'/'*J'1+.!(&+,/,&*'(582!0,&0'8&0'(!**,88,&0'&'(2'&
)*,>'+2,"

>+32,&01&*%$./%9,*+#)
()*+,-.(/01023)4-+.(5+(06,0!"074-.38



!;# <2)82()*+,
!" A8&B*'!&0'8&)*,>'+2,&1,&'(2B&0'(.J1!0!&+,/,&51&

B*'!&0'&*'+*'!+.K1&!+2.@!"
6" A8&)*,>'+2,&/'7,*!*B&8!(&!+2.@.0!0'(&*'+*'!2.@!(&

9525*!(&),*C5'&+,12*.65.*B&!&/.2.J!*&'8&),8@,&C5'&
./).0'&!8&)S68.+,&0.(9*52!*&0'&8,(&'()!+.,(&
!6.'*2,("

!=# >8(,91%8?2
!" A8&)*,>'+2,&1,&'12*!*B&'1&+,198.+2,&+,1&8!(&

.1(2!8!+.,1'(&8,+!8'(&0'&2*B1(.2,?&+!**'2'*!(?&
6.+.+8'2!(&,&)'!2,1'("

6" #5!8C5.'*&/'7,*!&@.!8&1'+'(!*.!&+,/,&
+,1('+5'1+.!&0'8&0'(!**,88,&0'&'(2'&)*,>'+2,&('&
*'!8.Q!*B&'1&951+.K1&0'&8,(&*'(582!0,(&0'&8,(&
'(250.,(&0'&2*B9.+,&+,**'(),10.'12'("

!@#<2)A89%9-)A'?A8('29-?8*&('29
!" T!&+,1(582!&2*.6!8&'(2B&'1&+5*(,&>&+,12.15!*B&

.1+85>'10,&8!&*'!8.Q!+.K1&0'&51&'(250.,&0'&*'+5*(,(&
+5825*!8'(&+,/,&)!*2'&0'8&)*,+'(,&0'&!52,*.Q!+.K1"

6" T!&+,1(582!&)*'8./.1!*&+,1&8!(&2*.65(&P!(2!&8!&
9'+P!&.10.+!&C5'&1,&P!>&*'+5*(,(&+5825*!8'(&
2*.6!8'(&'1&'8&85J!*&0'8&)*,>'+2,"

+"&#$%&!J*!0'+'&8!&+,8!6,*!+.K1&+,12.15!&+,1&8,(&
*')*'('12!12'(&2*.6!8'(&0'(.J1!0,(&)!*!&8!&
#,/.(.K1&0'&T.2P.5/&U!88'>?&!(R&+,/,&8!&
)8!1.9.+!+.K1&0'&15'@!(&@.(.2!(&>&0'6!2'(&(,6*'&
!+2.@.0!0'(&*'8!+.,1!0!(&+,1&8!(&1'+'(.0!0'(&
2*.6!8'(?&8!&+!)!+.2!+.K1&0'&8!&95'*Q!&8!6,*!8&>&,2*!(&
.1.+.!2.@!(&+,/51.2!*.!("

!B# 7284*)*%9-1:&'*)%9-.-7*9?20(9-52-9284*)*%9
!" A8&)*,>'+2,&+,/)*!*B&!J5!&>&'1'*JR!&!8&O/)'*.!8&

O**.J!2.,1&V.(2*.+2&DOOVH"
6" A8&)*,>'+2,&@'10'*B&'1'*JR!&!8&O/)'*.!8&O**.J!2.,1&

V.(2*.+2&DOOVH&+,1'+2B10,('&!&8!&*'0&'1&51&)512,&
0'&.12'*+,1'-.K1&'-.(2'12'"

CD#E,)2,5*%-F%829?('
!" A8&)*,>'+2,&1,&'(2B&(.25!0,&'1&51!&.12'*9!Q&

5*6!1! W9!/.8.!*&C5'&)5'0!&'-),1'*&!&8!(&
)'*(,1!(&!&8,(&)'8.J*,(&0'&8,(&.1+'10.,(&
9,*'(2!8'("

6" A8&)*,>'+2,&.1+85>'&8!&!0/.1.(2*!+.K1&0'8
8'+P,&('+,&0'8&8!J,&D)8!>!H"

>+32,&01&*%$./%9,*+#)
()*+,-.(/01023)4-+.(5+(06,0!"074-.38



!"#$%&#'(&)*&#$+$,-#$."/0)'(-(&#$(&$,"#$-,%&(&("%&#(&, 1-,*")$1&-2$&)$&#3&.'-,$&,$&4*%&/"$)"%*&2$5-)
#06%'("$,"#$.")*')0"#$&6&.*"#$)&7-*'8"#$(&$,-$%&(0..'9)$(&,$1-,*")$1&-$(0%-)*&$/0.5"#$-:"#;

<0)=0&$,-$3%"(0..'9)$(&$&)&%7>-$7&"*?%/'.-$)"$&#$%&#3")#-@,&$(&$&#*-#$&/'#'")&#$(&$3",8"2$,-$
@A#=0&(-$(&$#",0.'")&#$#'70&$#'&)("$0)-$7%-)$3%'"%'(-($3-%-$,-$."/0)'(-($+$)0&#*%-$&/3%&#-$5-%B$
#0$3-%*&$3-%-$('#/')0'%$,-#$&/'#'")&#$(&$3",8"$&)$)0&#*%"$#'*'";

C,$&#*-("$+$,"#$7"@'&%)"#$,".-,&#$-3"+-)$&,$(&#-%%",,"$(&$,-$7&"*&%/'-$+$&,$,'*'"$&)$&#*-B%&-2$+-$=0&$
3"(%>-$5-.&%$,"$#'70'&)*&D

! <+0(-%$-$%&(0.'%$&,$3",8"$(&$,-$3,-+-$&430&#*-$(&,$,&.5"$(&,$,-7"$."/"$3-%*&$(&,$(&#-%%",,";
! <3"%*-%$/B#$3%"#3&%'(-($&.")9/'.-$&$')8&%#'")&#$-$,-$%&7'9)$3-%-$,0.5-%$.")*%-$&#*&$

3%"@,&/-$.")#*-)*&$-$*%-8?#$(&$8>-#$."/"$&,$'/30&#*"$#"@%&$@'&)&#$')/0&@,&#;
! E-%$-$.")".&%$&,$1-,*")$1&-$+$&,$.")(-("$(&$F/3&%'-,$3-%-$-*%-&%$/B#$-3"+"$+$-*&).'9)$-$

,"#$3%"@,&/-#$-/@'&)*-,&#$-.*0-,&#$=0&$-6&.*-)$-$,-$."/0)'(-(;
! <3"+-%$-,$7"@'&%)"$&)$#0#$')'.'-*'8-#$."/0)'*-%'-#$+$&)$,"#$3%"7%-/-#$-/@'&)*-,&#$

(&,$1-,*")$1&-$3-%-$-@"%(-%$&,$3%"@,&/-$(&,$3",8";

!"#$%&*%)2/+9(+/:&1-&)(1<%&013,//%--%&,&-%3&
./%9-1$,3&,$9+1)2,-13&,*2(,-13&=,-2%)&=1,6



! :-%?/0$-/%$./+7?*./%".,5"-%0$-%./+0"0/%0$%O?@$;*"-%#54*$;$%C5$%$-%
./+0"0/%@/0;L"%05@-*.";%#5#%*+4;$#/#%".,5"-$#%@/;%*?@5$#,/#%#/K;$%-"%
@;/@*$0"0%$+%-/#%@;76*?/#%P%"M/#9

! )"%*+05#,;*"%4$/,Q;?*."%0$-%R"--$%O?@$;*"-%$#%$-%?"B/;%./+,;*K5B$+,$%0$%-"%
@;/@*$0"0%B%$?@-$"0/;%@;*D"0/9%)"%-/."-*J".*7+%0$%-"%@;/05..*7+%0$%-*,*/%
$+%::9%SS%B%#5#%5#/#%"56*-*";$#%@/0;L"%,;*@-*.";%$#"%?"+/%0$%/K;"%B%-/#%
./+#*45*$+,$#%*?@5$#,/#%0$%@;/@*$0"09

! :+ "@/B/ "- ./+0"0/ 0$ O?@$;*"-I 123 G" $?@;$+0*0/ 5+" *+*.*",*D" 0$
D*D*$+0" $+ ./+T5+,/ ./+ $- 0$#";;/--/ 0$- @;/B$.,/9 F5$#,;/ /KT$,*D/ $#
,;"K"T"; ./+ -/# ./+#,;5.,/;$# -/."-$# B -"# ?5+*.*@"-*0"0$# @";"
0$#";;/--"; D*D*$+0"# 0$ ."-*0"0 B "#$C5*K-$# $+ -" ./?5+*0"0I @";"
?$T/;";-"9

!?(5&2+.%&01&91)1'+*+%3&1*%)#$+*%3&
8,9/:&.,/,&-,&*%$()+0,06



!?(5&2+.%&01&91)1'+*+%3&1*%)#$+*%3&
8,9/:&.,/,&-,&*%$()+0,06

3-(4'2",'&(0*%0"%(0(/0(%")-5.("/",".*'&(2"(/0(#02".0(2"(&$,-.-&*%'(2"(0$*',56-/"&7(&"(
4'2%80(#%"0%($.0(90&"("#'.5,-#0(,$#:'(,0;'%(0<$8(".("/(=0//">

3")?.(/0("60/$0#-5.(2"/(-,40#*'("#'.5,-#'(2"(/0(@'%4'%0#-5.(2"(A"&0%%'//'(B#'.5,-#'(2"/(
=0//"(C,4"%-0/(DC=BA@EF

" GH"%$.-(-$(9,-%$7-#*-("$&)$#-,-%'"#2$#&$.-,.0,-$=0&$&,$3%"+&.*"$(&$IJK$7&)&%-%B$LM;NO$-('.'")-,&#$3-%-$
,-$."/0)'(-($&)$'/30&#*"#$+$7-)-).'-#$,".-,&#2$,"$=0&$#03")(%B$/B#$(&,$("@,&$(&$,-$')8&%#'9)$,".-,$
')'.'-,G;

" G!-$.%&-.'9)$(&$M2PQQ$30&#*"#$(&$*%-@-R"$#03")(%B$0)"#$LMSM;P$/',,")&#$&)$')7%&#"#$')'.'-,&#$+$"*%"#$
LMTU;T$/',,")&#$&)$'/30&#*"#$,".-,&#$&$')7%&#"#$,-@"%-,&#$-04','-%&#G;

" GC,$3%"+&.*"$(&$,'*'"$+$&)&%7>-$V&,,W#$X'*.5&)$(&$I")*%",,&($J5&%/-,$K&#"0%.&#$30&(&$*&)&%$0)$
'/3-.*"$&.")9/'."$#'7)'6'.-*'8"$&)$)0&#*%-$%&7'9)2$.")$0)$'/3-.*"$,".-,$&#*'/-("$(&$P2NYZ$30&#*"#$
(&$*%-@-R"$+
LOZT;O$/',,")&#$&)$7-)-).'-#$7&)&%-,&#$&$'/30&#*"#$7&)&%-("#$3-%-$,-$."/0)'(-(G;

!"#$%#&'()*+,&'-./0#1%/'2#'34%4/'0'#$#.567'8#339:';4%1<#$'2#',/$%./33#2'=<#.>73'?#:/".1#:'@A$B34:4:'2#'4>C71%/'#1/$D>41/



!?(5&.(132%3&01&2/,9,@%&31&*/1,/:)6

! IJK$&#3&%-$.%&-%$/0.5"# 30&#*"#$(&$*%-@-R"$('%&.*"#$&$')('%&.*"#$@'&)$%&/0)&%-("#$&)$&,$
.")(-("$(&$F/3&%'-,;

! I")#*%0..'9)D$PYQ$30&#*"#$(&$*%-@-R"$&)$.0%#"$(0%-)*&$Y$-:"#$"$5-#*-$=0&$#&$."/3,&*&)$*"(-#$,-#$
6-#&#$(&,3%"+&.*";

! [-#&$MD$NNQ$30&#*"#$(&$*%-@-R"$('%&.*"#
! [-#&$ND$TPQ$30&#*"#$(&$*%-@-R"$('%&.*"#
! [-#&$OD$5-#*-$M2PQQ$30&#*"#$(&$*%-@-R"$('%&.*"#$-,$6')-,'\-%$,-#$*%&#$&*-3-#$(&,$3%"+&.*"

! 1&$&#3&%-$=0&$,"#$#-,-%'"#$3%"/&('"#$#&-)$.-#'$&,$("@,&$(&,$#-,-%'"$3%"/&('"$-.*0-,$&)$&,$.")(-("$(&$
F/3&%'-,;

! ]B#$(&,$TZ^$(&$&#*"#$30&#*"#$(&$*%-@-R"$#&%B)$".03-("#$3"%$%&#'(&)*&#$(&,$.")(-("$(&$F/3&%'-,;
! !-$/-+"%>-$(&$,"#$30&#*"#$(&$*%-@-R"$('%&.*"#$#&%B)$"3&%-("%&#$+$3&%#")-,$(&$/-)*&)'/'&)*"2$-(&/B#$

(&$3&%#")-,$(&$')7&)'&%>-2$.")*-@','(-(2$=0>/'.-2$*?.)'."#$(&$,-@"%-*"%'"$+$3&%#")-,$(&$"6'.')-;
! !-$F_CEI$*-/@'?)$&#*'/-$=0&$&,$3%"+&.*"$(&$IJK$.%&-%B$-3%"4'/-(-/&)*&$N2ZQQ$30&#*"#$(&$*%-@-R"$

-04','-%&#$&)$,-$%&7'9);$C#$(&.'%2$/B#$3&,0=0&%"#2$3%"6&#"%&#2$3-)-(&%"#2$."/&%.'-)*&#$+$5"*&,&%"#2$3"%$
/&).'")-%$-,70)"#;



!?(5&2+.%&01&10(*,*+#)&A&*,.,*+2,*+#)&
132:&./1<+32,6

$%&'(')*+
! ]B#$(&,$TQ^$(&$,"#$30&#*"#$(&$*%-@-R"$(&$IJK$#&$(&#*')-%B)$-$%&#'(&)*&#$.")$0)$('3,"/-$(&$

3%&3-%-*"%'-$"$&=0'8-,&)*&;
! `)$3"%.&)*-R&$/&)"%$%&=0&%'%B$('3,"/-#$(&$.",&7'"#$0)'8&%#'*-%'"#$."/0)'*-%'"#$"$*>*0,"#$0)'8&%#'*-%'"#;
! C#*&$3%"+&.*"$.%&-%B$'70-,(-($(&$"3"%*0)'(-(&#$3-%-$*"("#$,"#$)'8&,&#$(&$&(0.-.'9)$+$5-@','(-(&#;
! IJK$&#*B$*%-@-R-)("$.")$&,$&=0'3"$(&$E&#-%%",,"$(&$,-$[0&%\-$(&$J%-@-R"$(&,$.")(-("2$,-#$&#.0&,-#$

3%&3-%-*"%'-#$,".-,&#2$F/3&%'-,$_-,,&+$I",,&7&$+$,-$`)'8&%#'(-($C#*-*-,$(&$1-)$E'&7"$a1E1`b$3-%-$
-3"+-%$3%"7%-/-#$(&$.'&).'-2$*&.)","7>-2$')7&)'&%>-$+$/-*&/B*'.-#$a1JC]b$+$"*%"#$3%"7%-/-#$(&$
&(0.-.'9);

,-./0&+)%(%12
! IJK$&#*B$*%-@-R-)("$.")$&,$.")(-("$(&$F/3&%'-,$+$,"#$3%"8&&("%&#$(&$&(0.-.'9)$3-%- &#*-@,&.&%$=0?$

*'3"#$(&$*%-@-R"#$+$%&=0'#'*"#$(&$&(0.-.'9)$#")$)&.&#-%'"#;
! IJK$*-/@'?)$*%-@-R-%B$.")$,-#$&#.0&,-#$3%&3-%-*"%'-#,".-,&#$3-%-$.%&-%$"3"%*0)'(-(&#$(&$&/3,&"

G(&$,-$&#.0&,-$-,$*%-@-R"G;
! `)-$8&\$.")*%-*-("#2$IJK$*'&)&$,-$')*&).'9)$(&$"6%&.&%$3%"7%-/-#$(&$.-3-.'*-.'9)$&)$&,$30&#*"$

(&$*%-@-R"2$').,0'("#$3%"7%-/-#$(&$-3%&)('\-R&$+$3%"7%-/-#$(&$.-3-.'*-.'9)$&)$&(-($/-(0%-;
! IJK$&#3&%-$.%&-%$0)$&)*"%)"$#&70%"$+$&/".'")-)*&$3-%-$=0&$&#*-$7&)&%-.'9)$+$,-#$#'70'&)*&#$

-3%&)(-)2$.%&\.-)$+$3%"#3&%&);



!"#$%&"'()*&$#*+'),$-.)

! IJK$&#3&%-$&)*%&7-%$,"#$3%'/&%"#$PT;T]c$(&$&)&%7>-$,'/3'-$-$6')-,&#$(&$NQNO$+$#0$
3%'/&%$*%&)$(&$,'*'"$(&$NQ2QQQ$*")&,-(-#$&)$NQNP;

! !"#$6-@%'.-)*&#$(&$-0*"/98',&#$&#*-("0)'(&)#&#$+$/0)('-,&#$#&$5-)$."/3%"/&*'("$-$
8&)(&%$8&5>.0,"#$&,?.*%'."#$/0.5"$-)*&#$(&$,"$=0&$#&$&#3&%-@-;

! !-#$&/3%&#-#$-0*"/"8',>#*'.-#$)&.&#'*-)$.'&)*"#$(&$/',&#$(&$*")&,-(-#$/B#$(&$,'*'"
(&,$=0&$#&$3%"(0.&$-.*0-,/&)*&2$+$,"$)&.&#'*-)$3-%-$NQNPdNQNZ;

! `)$')6"%/&$%&.'&)*&$(&,!-@"%-*"%'"e-.'")-, (&$C)&%7>-#K&)"8-@,&##07'&%&$=0&$&,$
%&.0%#"$7&"*?%/'."$(&,$/-%$1-,*")$3"(%>-$3%"(0.'%$5-#*-$SQQ2QQQ$*")&,-(-#$(&$,'*'"$-,$-:"$
(&$6"%/-$#"#*&)'@,&$+$%&#3")#-@,&;$<(&/B#$(&$,"#$@&)&6'.'"#$3-%-$,-$."/0)'(-(2$&#*&$
')/&)#"$%&.0%#"$3"(%>-$-+0(-%$-$%&(0.'%$,-#$&/'#'")&#$(&$.-%@")"$+$%&-,/&)*&$-+0(-%$-$
#-,8-%$&,$3,-)&*-;

! <5"%-$&#$&,$/"/&)*"$(&$-3%"8&.5-%$&#*-$"3"%*0)'(-($A)'.-$&)$0)-$7&)&%-.'9);

https://www.nrel.gov/docs/fy21osti/79178.pdf


AJ!#)A*-1'/*-AL&)HA*

---./0123*45./6*
7896:/0123*45./6*

5%;3.,@4"<%",%;+4&;.F-/-<.<("2;'."+,%;%&'.3-=&"E.";-<4"+,%+.,.<."+4,"74&',4//%<"GE%,*./"H%;4$,3%;"IJKL")&3M"$&.";43-%<.<"<%"5%/.N.,%"I/."
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+,%;%&'%"T$%"<%;3,-F%&"<43$*%&'4;"1".3$%,<4;";4&";4/4",%;Y*%&%;M"/4;"3$./%;";%"3./-P-3.&"%&";$"'4'./-<.<"+4,",%P%,%&3-."."<-3E4; <43$*%&'4;"1"

.3$%,<4;Q"G4<.;"/.;"<%3/.,.3-4&%;"+,4;+%3'-6.;"-&3/$-<.;"%&"%;'."+,%;%&'.3-=&";%"3./-P-3.&"+4,"%;'.;"<%3/.,.3-4&%;"+,%6%&'-6.;"1 ;%",%./-Z.&";4/4"."/."

P%3E."<%"%;'."+,%;%&'.3-=&Q"2S3%+'4"<%"34&P4,*-<.<"34&"/.;"<-;+4;-3-4&%;"<%"/."/%1".+/-3.F/%M"/."%*+,%;."&4".;$*%"4F/-@.3-=&"./@$&."<%",%6-;.,"4"
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